The purpose of this study was to determine the effect of homo-and hetero-fermentative lactic acid bacteria mix on the ensiled lucerne fermentation characteristics and aerobic stability in big bales. The lucerne was ensiled without additives (C) and treated with a mix of bacterial inoculant that contains Lactococcus lactis and Lactobacillus buchneri (50:50) (I). Silage was treated with bacterial inoculant, which significantly increased the total organic acids concentration by 69 %, lactic acid by 92% and acetic acid by 76 %. If the results were compared with the C silage, the inoculation significantly decreased the concentrations of butyric acid by 73 %, ethanol by 53 % and ammonia -N concentration by 33%. Inoculated silage had significantly lowered the yeast count by 59 % and moulds count by 34 %. Compared to the inoculated silage and during the aerobic exposure, the untreated silage maximum temperature was significantly higher (13.9 0 C vs 4.6 0 C) (P < 0.05). Therefore, the bacterial inoculant improved the quality of fermentation and aerobic stability in lucerne silages.
INTRODUCTION
Silage is one of the most important feed for cattles, and it is usually make up the largest part of the diet. The quality of the silage is one of the main factors that govern the health of cows and good quality products. (Baliukonienė et al., 2012) . The available scientific data suggests that the quality of the silage is generally poor and it is, therefore, necessary to pay more attention to the quality of the feed.
The quality of the silages are affected by many factors, for example equipment and additives used during the ensiling process.The composition of the forage at ensiling as well as technique of silage preparation is important (Wyss and Latsch, 2015) . It is known that monitoring of the silage making process can be a key factor in the silage fermentation, but even when controlling the process, the silage quality can vary greatly (Kasmaei et al., 2013) .
After opening of the silo, yeast and moulds potentionaly can increase pH value and temperature of the silage as well as reduction of sugars. Loss of carbon dioxide and temperature increase cause dry matter losses and reduce the feeding value of silage (Muck, 2012) . The homofermentative lactic acid bacteria (LAB) produces lactic acid and are most commonly used to preserve silage during storage, meanwhile, heterofermentative LAB produces lactic acid, CO2, ethanol as well as acetic acid which inhibits the growth of yeast and moulds (Milora et al., 2015) .
Recently, inoculants containing homo-and hetero-fermanative LAB has become predominant additives, because the combination of both types of these LAB can reduce losses and increase the fermentation quality as well as aerobic stability of silage (Li et al., 2016) . However, there is still a lack of information on the effects of Lactobacillus buchneri in combination with the Lactococcus lactis on the ensiled lucerne fermentation and the aerobic stability in big bales.
The purpose of this study was to determine the effect of homo-and hetero-fermentative lactic acid bacteria mix on the ensiled lucerne fermentation characteristics and aerobic stability in big bales.
MATERIALS AND METHODS
The experiment was held in 2016 at the Institute of Animal Science of Lithuanian University of Health Science. All materials and methods were made according to the DLG (Deutsche Landwirtschafts-Gesellschaft e. V. /internationally acknowledged German Agricultural Society), guidelines for the testing silage additives.
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The silages were made from the severely ensiled second growth cut lucerne that was wilted for 7-8 h. The Lucerne was harvested from one field and was baled into the 1.2 m wide and 1.2 m length cylindrical bales as well as wrapped with 6 layers of white coloured stretch pellicle (the width of 750 mm and the thickness of 0.025 mm). We have prepared twenty big bales in total, ten with a mix of bacterial inoculant containing Lactococcus lactis and Lactobacillus buchneri (50:50) (I) and ten without any additives (C). The ammount of the inoculant, that was applied to the herbage, was 150 000 cfu g -1 also adding 4 L suspension for 1 tonne of lucerne. Moreover the same amount (4 L/t) of water was used instead of the suspension in the control treatment for the spontaneous fermentation. The blend of the bacterial strains was sprayed during the harvesting process while using the commercial sprayer HP-20. Samples of the water used for inoculation were collected and analyzed immediately (within an hour), using the ISO 15214 method. Both silages were kept in big bales for 120 days at outdoor temperature. Average of ambient temperature was 2.9 0 C. Five representative samples (>500 g each) of harvested herbage were taken before the ensiling period. At the sampling time of silages on day 120 of the ensiling period, five replications per treatment (10 big bales) were weighed for determination of DM loss and subsequently opened and sampled to analyze the DM content, pH, fermentation products and ammonia -N. The remaining 10 big bales (5 from each treatment) were used for the aerobic stability outdoor measurement. Aerobic stability was measured using data loggers that were placed in 5 controlling big bales and in 5 inoculated big bales to monitor temperature change inside the silage automatically every 6 hours, for up to 30 days (from day 120 to day 150 of storage). The aerobic deterioration was denoted by hours until the start of the sustained increase in temperature by more than 3 0 C above the ambient temperature.
Statistical analysis was determined using the SPSS program 20.0 for Windows. The results are presented as mean and standard deviation (mean±SD) and 95% confidence interval for mean. The results were considered to be reliable under P ≤ 0.05.
RESULTS
The chemical and microbiological composition of fresh lucerne is summarized in ) were high. Consequently, lucerne was difficult to ferment. The results of chemical and microbiological analyses of the silages after 120 days of ensiling are submitted in Table 2 . Application of the bacterial inoculant resulted in a higher dry matter content by 3.1 % (P < 0.001) and less crude fiber content by 4.4 % (P < 0.01). We have noticed that the inoculant treatment reduced DM losses by 44 % (P < 0.001). Compared to the untreated silage, the inoculant treatment significantly increased the total organic acids concentration by 69 % (P < 0.001), more lactic acid by 92 % (P < 0.001), as well as much higher levels of acetic acid by 76% (P < 0.001). Compared to C, the inoculation significantly decreased the concentrations of undesirable fermentation products such as butyric acid by 73% (P < 0.001) and ethanol by 53 % (P < 0.001). Compared to the C, the treatment with the bacterial mix reduced proteolysis of plant proteins, because ammonia -N concentration was lowered by 33 % (P < 0.001) in the inoculated silage. The inoculant treatment increased the fermentation rate with a significantly deeper pH value by 0.34 units (P < 0.001). Inoculated silage had significantly (P < 0.001) lower yeast (1.18 vs 2.88) and moulds (1.42 vs 2.15) count and higher LAB count (7.44 vs 6.12) (P < 0.001) compared to control silage.
The results of aerobic stability measurements of the silages are presented in Figure 1 . Inoculated silage had significantly lower sum of mean temperature (209.0 0 C vs 390.4 0 C) (P < 0.05) as well as maximum sample temperature compared to control silage (4.6 0 C vs 13.9 0 C) (P < 0.05).
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136 We have noticed that the addition of bacterial inoculant resulted higher level of acetic acid. It is well known that L. buchneri produce acetic acid, which inhibits growth of yeast and moulds and as the result can increase aerobic stability of silages (Jatkaukas and Vrotniakienė, 2012) . The present study demonstrated that the inoculated silage had significantly lower yeast and moulds count compared to the control silage. The addition of he + ho LAB effectively inhibited the growth of yeast in the silage (Li et al., 2016) .
The use of silage inoculants based on hetero-and homo-fermentative LAB, has been used relatively recently, but according to recent researches, these bacteria have a positive effect on aerobic stability of silages (Kung et 
